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Short-terr ene--;^. :^^ie^v3 1 v:-^ r^i::*:^. "^c.'-^^ t^-^: 
efficient equ^p^nt. >t.^t-: -i*;^ ^^'^ 

cyarter, the stude'-i deve':: 3 ^^^-^^^ a.:-: i-: 

i-^t 1 ' -organ 1 e^e^^c* c^^^e^^^at^ r^:;^^'^^. 



1* ichifved through rev^eT^ w* t^r^cal i^ste^:- - ^eiv: .^^t^ 



tlL .1^ Jiiri^: J^iir . j j... .... .... 



the pr^^cipiis and i^fcr^atic^ *rc^ t^^e r^-wn*tt 
tytjicdl system io$?.e^ wn*^ Ui^ i^^w ^v-te^ 



Cc^pletior 0* thu ccurse 1 ' e^at^^ t^e stwc^^: to 
active solar space heating ard co^stu water h^it'^rq syste^. 
instruction •fill include tne soyrce 0* ^^ad'aticn, cc^^^rs-/^^ t: = 
usable frrTTi, transporting, storing, and ytillzat^c^ t"X^ ^-s'^g^ 
The pflncipies of the hardware designs to acc^plu" t^e^t :as».3 
«ni ^ taught, as will the system sizing arc life C/Cle ccft^-g, 
f*Ur mtrodyctlons to passive heating arc c.45l-^g ^€t^odj a^; 
active solar cooling systens. Tne student m oa^tiouate i- t^^ 
design and constryctlG^ ct 3 50'ar dor^stic i»ater reat^^g s*str~^ 

221 Heating, Ventilating, ano A^r Ccndit^oning 

Hard^art " 3 Ctr . --^ , 

This course will fanniari:e the stude": w!t" tne ^ard*.are 
mechanisms avanabU on the niarket that will accoTol^sh tne var'^c. 
tasks ricu^red of the n^ary different hVAC systems, '^e avails;^'- 
cf co^olete systen-s will be reviewed. Sypplif'^ cata-og mfp^atio 
will Dt evalyates and tne student will participate sa— le zrtt^. 
and field trips tD ODss'^ye operating syite^s. 
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C'-er^s S^'^s^e" jf^iX'j btr. 

include ccrse*^vat^ hI th e^r^asi^ cr, the ccn^-urrier ^nc l^^c "^nacrnrfit 
^it^ ernrhas'S t^e srDC^ce*% Therefore, t^e e^er^j, manacf^^ bo 
trainee tc evaluate and ni^^e r^ec^rtnencati c^? about e^&r^s c ^r^er^- ^t^ cr 
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BUS 130 
BUS Oi^O or 
MAIM OsO 
ACCT 101 



i nv 1 vofinuMit n 1 i on 1 1 p 1 
I n t ri^duv Hon t Silpf f v i \ i t v^ 



I i f 



inislnrss H.ith 
Work i xpcr UM^i. r 



J IJfn t ■ 



To eiljhii^h ^ high Irvcl i n*^ true t u: »ind t.) offrr ..it^rrMi' 
viable irtfot^matlon, prc^ess ^ onitl peT'son^ in the f^nrruw ^u^i^p^% wtM'?* 
commissioned to deve^or the proposf:'d ^rcrqy rour^c'; , With thr intf^tMn 
of adding additional courses this COTing ye^^^, the cour^fr^ lis^^J h'"'Cw 
are currtintlv beinq offered under the enerqv nianagc^c'^t vroQri]^-^: 



EKLC 



iJ 



I Hi 



I tMJf %r %rfa^ Apply ^ fMAw i fM|(|f .ir.il f^^'hnhjtjr, Mr >J^'! 

i^i^hA V f n» ,H %HrfMr'. fn Mif* %ohiflnn of iir.uMf;il pfohifV", rm^^Mtfif* 

> I' Msu t h [if n jiw f \ 

rogr^im In '^uO'\ o / th^f. for ,in^ do'i^i^if^^^ *o \^4yjr^- ^ nr f i f i . ,i f 
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Witn t/ie quidance DSCC^s -^i- Corciticnirs an; Ref r^' g^r^a::! or 
uapcrtnent Cr^irMr, tne 'nitia' cUs? concuctfc 3 s^^vey cf eacn cf tne 
IE campus buildTngs. A^ter^^K 0^ ^he buitding surveys were corrpleted, 
the stucerts, under th^ d^rect^cn tne Department Chairrnan anc staff 
inst^actDr:, prepared a ^spc^^t that cont^^nec ^eccn^:^.:ndc tic r 
cnanges and cetailgd tne cost of each chance. The '^eport also incluaed 
an estimate of tne energy cos: savings that could bs reasonablv expscted 
for each change. Pr^cause 0^ a total comitrrient to the program, action 
was inin€diate1y taken by co'lsce officials to Implenent all of tne 
recofmenda tions . Results of these e^^orts indicate the following: 
(See Chart) 

Energy conservation can be ecn'eved by taking action in one cr w-.orQ 
of t^ie following categories: 

a. Repair and adjustment of existing bui Idl nc' structure anc 
machi nerv. 

b. Time sequencing or reduction of energy use during periods when 
it is not needed. 

c. Installatiori of new high efficiency energy machinerv and 
energy reclafnation systems. 



"^ors equi 



Net D^Ma" Sav 

Estifnated Savi 
Calendar Yea 

^ctal Cost L 

During the initial prografT: planning it had been daciced by OBCC 
that only ifr^^ovements in the first two categories would be implemented 
following the building surveys. Thts decision was necessary to avoid 
the high cost of install inq ne^ energy-efficient machinery and energy 
reclamation systems until sufficient funds could be budgeted. College 
officials also felt that conslaeirabl e improvement was yet to conie jn the 
design of such equipfiient. The decision not to install new machinery 
also offered an excellent opportunity to find out what can be done with 
what they prisently have. 
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335,391.62 
S 500.00 



^-^s-i^e^^ ^zz^z\^:^^ 

-='^wa^ ^sg^stg^ ^ir^-e^i :'css: a^c 

h^^t £^^: zz^- ee;' ^^f't 
- soleroic vi've was installec tiie wats^ Mne to t water- 
pooled air coppressor. Tnis inte^ruptfc the wste^ ^ 1 ow when 
the compressor Is not operiting. A. prfss^rstst ihc & t'-5£> 
timer was instaMec on a &ir coniDressor^ to shjt ^he 

motor off between wo^^. intervals and keep it off st night anc 
on weekends. 

An unused pneumatic cDntfol pintl fo^ 3 a^r handlers m% 
correctly connected (apparently for the first vm) to the 
roaln panel ttiereby perr^itting conipl ete shutdcv/n at S:30 ?M and 
automatic startup at 6:00 A,M. It was discovered during the 
building survey that this panel ipparentlw had never been 
connected into the system. 

A power guzzling 4000 cfm Power Roof Exhaust fan wag shut 
down. 

Structural gaps requiring approxiraa tely 1-5 tons of lir 
conditioning for conipensatlcri were sealed. The control led 
Intake of ventilation ai r tfirougfi the air handlers wis reduced 
thereby lowering the cooling load in surmer and the heating 
load In winter. 

2J 



A^i pneur^tic ^fn-r:^? ^-e-e callbratec, adjusted and luDricattc 
for moQih operation. 

Tlmtrs Vi^t-e installeds thermostats wsrg lowered anc scditicnsl 
insuUtioh was added to hot water heaters. 
Themostjts V€re checked ^or proper systen connections and 
v/ert rebuilt where necessary. Several th^rnXDStatj were found 
that mre never ccnnected to the systw. 
A defective plenufn wall construction was corrected and air 
ventilation in the affected areas was readjusted to current 
energj/ conservation standards, 
l\n ofay ious question yet to be answered v/as, -Would the savings 
achieved. Justify the if fort expended J' The degree of savings could 
easHj^ be applied as a nieasure of thi course effectiveness* The bar 
chart Nlow identifies the knowatt/hour consumption of DBCC f^om FebruaT^y 
1976 through September 1978. The energj^ dissipation bars are grouped by 
month so that ccfnparisons can be fnade. Despite severe winters and 
ixtrOTtly hot suiwners fo^ the past several years^ DBCC has been able to 
effect m oyerall energy reduction for each of the past two years. 
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The DBCC program has been different in many resptcts from typical 
cDnservatton programs pursued in the Interest of saving something, be n 
money j energy ^ or time, tt was painfully clear that tliere were many 
DpportLinlties for energy conseryation on this cmpus^ but without organi- 
sation of planSi suryeys and analyses and ttie initiation of corfectlve-^ 
action by technicany trained persons the entir& effort would have been 
fruitless. 

o 
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jac^ifice In e^de:^ t: save. :r ^pr'i^U'cn tre gj^d^H^e^ ^c- conser- 
vation Ke^g, It was founc t^3t the %>?cs^re ct the p"^C:i'e-s "ed dni^e^tly 
M !T>orf e-factivi use cf HV^C svitern^ squi-ng^t §nd th£t ^ x^^/ j 
iS£ll2I^ Siili^ffiS^ ^or 2tS5_ Colt recij1-ed in evsr>^ C3se. ^hj% by a 
careful check of ope^at'ng r^^ectivengsf anc appropriate c^i'^e-tians . 
double dividends have been reaHisd^ 

canipyi anc with the high degree Qf qg^l if Icstion of the recent gredjstes 
of the Im^gy Conservation Applfca^lohS Program^ there apt-e3^5 a 
trmmdOdt opportunity for tht College be of service gtrtr govern- 
mental agencies in Volusia County, anc to the h^AC 1ndiJ5t^y in tm State 
of Flo^idd by revision and expansiQn the present courses anc activities. 

The College plans to wpand the pfesent 480 hour cqum^ sy aQdlng 
128 additiorial hours devoted to Pn^umitlc Controlf and ihcr^aslng the 
time for P^ycfirometrics, Air Distribution, and Heat Loads for buildings. 
Short cayrsfes and serninars sT^e planned for qualified HV'AC techniclahs on 
the installation, use and malntfenince of Prieumatic Cohtrcils^- the 5%corid 
of the semiriars on Pneuratic Controli conducted at DBCc Janu^r^ 8- 
10, 1979. 

In addition, short courses for public se^v1ce efnployees ^r^ in the 
miking for Spring Semestir, The subject and conteht will depend upon 
ttt leyel of qualifications of tji% p^tPspective studints as dgterniined by 
a survey. 

Finally^ public awareness sefninars m the opportunities for anergy 
conservation for home omers at^e pitniisd for. the Spring, 



■Jrited Slates should hj^-e e we T o''r:^ni:z^i a^^c Jctnc r*'rc^-a-^ wn^:*- 
invDlves, iiKe the '^'a^Hr-es, 'A ^ew good ne^-" , wnc J^-^^ci^^-; 

^en^e has show'n that d€^ons tra on p^Tject^ ^r^ an -^tro^t-^^ co^^^- ^ no i-^c 
tool anc snouid exploited c jrtinucus'^y . j^^ :=f? a i/^-c^a^ ^as tee^ 

•tcntinue to extract thf p^-om^sec savings. 




vat^^""- arc :rt:n^^^^ ener-^v iS'i'.CG ^-t"^ i * * " ^ r^^^v^i'^* 

energy manag^ent techniques to enhance energy e^^i :^onc.v t^e 
physical prcoerties such 3S buildings, niachlnes, and .enic^e^ used 
the delivery of educational programs. The opportunity ^yi^ts. th^^e- 
fore, to serve both as an energy training grcund and as a rode! gocd 
stewardship of energy resources. Ourham Technical Instityte has niovec 
in both areas of interest. It has sought to integrate education -3rd 
training In energy ratters into its regular programs and special short 
courses for the co^unity at large, and it has roved to implement systems 
and to revitalize its structures in the interest of energy conservation. 

Academi c perspe ctive. Academic prograrns incorporating relevant 
energy technologies as a standard part of the curriculum include Archi- 
tectural Drafting^ Historic Preservation Technology, Electronic TeChnolcgy, 
and Science and Engineering Technology (SET). Incorporation of energy- 
related materials have been gradual at the pace set by the faculty ai 
they have acquired appropriate qualifications. This process is as yet 
by no means complete or, for that mattiFj comprehens i ve» but significant 
strides have been taken and additional curricular changes are under way 
or In planning. 



The a Dpi lea t^gn oj^ i^lIEZ c 2r_5ervcjt^ic_n r ^.^^cj .^Jl 
had alTOst drana'iK exDe^'ence in s^rv^nq a co^-.jr!t; ^c^e^ ^0^ ^r^i 

the ooeratiwn of trie ^^y^^cal pl^nt. Ey the st^^c-i-^d^ o' ^jC^ ' r.r^r^^^ 
education, Cyrhan T^^h 13 pocr even tncug^ o ^ T:t:3t^ bu^ro^'tec 
school, operating on 3 tota^ ^er Fun-^i^c^ EgjIvaUrt ■ I FTJ ^ M hDu^^s. 
Ne€k *ar 44 \^eks; student budget d*^ apo^c ^^te^y %^ XT: r^jr th^ f^s-:.>; 
year ending June 30, 1973. A dci ti ana 1 1 y , the pnysical D^a^it is t^^ ^ont 
heavily ytn ized in all pub-i: or private higher e.^^cjtion Nontn 
Carolina, with a utilisation statistic in excess 0* 30;. The point 
rtprsbenting these statistics is t:Q make cle^r that wnatever ene^iv 
conservation programs are appli ed rnyst: nave low start^yD cDs-ts ana rust 
have at least a manageable effect an the scheduling of the physical 
plant. 




grsittr occupancy 

fn employee wrk nour^ or student claSi hours 



ins tructiona ' spaces ser :d^y. 



:ner$ p^as no rpcu;:ion 
'Hp teaching 

e^pandid frOT 14 hours per day ta 1S hours per day to accQ^date th^ 
required class hours. 
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t/ie first hai*" of !fl/5 the ave-^ge ^^{?^u;rt^-n 

per degree day (subt^tai ^nde- '5:^^ nj 
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While this experiment 1s only a portion of the schcoVs on-going 
efforts to apply energy managenent techniques in the interests of con- 
servation, it does demonstrate that opening one's irHnd to workable 
possibilities and then imp lenien ting the most workable with genuine 
deterrnina t ion can result in an exemplary energy conservation pwgram 
with little or no out-cf--pocket inveSOTOnt* 
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UNE COMHUN lTy COLLEGE 

ENERGY ^WmGEHENT 

Lane Comnunlty Conege is a two-year comprehensive public institution 
of 8^000 fun-time equivalent students located ir^ Eugene; Oregon. 
Efforts in Energy Managenent and Conservation for bothMns truction and 
for the College's plant operations have been undtrv/ay for a number of 
yea rs . ' 

The history of energy fflanagement at Lane Community College began in 
1973 when energy shortages due to low water supplies in hydro-electric 
generating systens began to be publicii&d. The usual conservation 
efforts occurred including parking lot light modification and publicity 
campaigns to turn lights off, etc.^ Domestic hot water was curtailed for 
mr\y campus areas* The electrical boiUrs which heat the campus were 
monitored closely to prevent higher than normal demand based electrical 
charges. These conservation efforts were somewhat effective but primarily 
helped to offset rate Increases subsequently made by the utility company. 
Following these conservation efforts* the College's staff were able to 
effect a number of fnechanical adjustonents to the HVAC systeni which were 
sonnewhat sophisticated but, for the fnost partj relatively, easy to accom- 
plish. These adjustoents include closing outside air dampers for night 
operation J raising niixed air tenipera tyres in multizone units, lowering 
temperatures in hot decks, raising tfimperatures in cold decks, discon» 
necting ballasts in fluorescent lights ar,d relamping sofne areas, In 
1976, after reviewing the literature, the experiences of other institutions, 
and input from the vendors of controls as well as from an independent 
local engineering firm, the College undertook a major plant retrofit. 
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This project, costing approxiniately 1280,000* included the adding of a 
mini-computgr to the centralized contirol s^^steffij the acquisition of 
Dxygen storage tanks fro^ the Federal Sovernment Ixcmt PvQ^tm to 
convert to an energy (hot water) storage s^^stem, and the addition of a 
large chiller- like device which removes heat formerlj^ wasted from the 
air-conditioning systeni and makes 1t available for reuse^ T|i% project 
has been quite successful and will have, at the current rate? paid for 
Itself totally within three ^ears. 

A number of adjusttnents to the HVAC systeni have occurred at the 
College. These include- Improving the cofnputer programs operating the 
HVAC system, replacing tfie mechanical shield drives on the electrical 
boilers with hydraulic drives to increase speed of response and improve 
reliability- The College is also ■Implementing a nuipher of additiorial or 
secondary retrofit projects. One such project involved adding booster 
hot water heaters to the College Foodsfirvice dishwashi ng-unlt which has 

lowered doniestic hot water temperatures all over campus from 160^ F to 

■ j 

approximately 120° F. Another project of this type currently av/a1ting 
the identification of a funding source Is for ^e reuse of fieat currently 
wasted from the clothes dryers in the Conege laundry, 

The College has been able to initiate only one **from the ground up" 
CDnstruction project in the more recent era of energy conseryatlon and 
managenent- A remote educational center was built in the to^ of 
Florence on the Oregon coast which utilizes heat pur^ps to heat and cool 
the facility. Energy' demands for this unit are quite lov/ and It has 
proyed to be cost effective, 

Pevelgprnefit of Instructional Hod ul e^. Future of Erergy 

Lint Conmuni ty College is developing an InstructiQnal modijle (a 
prepackaged coursf) on the Future of Eneray^ Specific flMents of this 



course, include: The Mitory of Energy, Energy SouKes and Uses, th& 
Role of Energy on W& Economy ^ Government and Enefgy Pplicyi Abuses of 
Energy^ Production and Use, Energy Conservation , and, Energy Use and Needs 
in the Morthwest, Within tliese broad subjects are some 30 differ ent 
segments, This course 1s being proposed for use by PROJECT ACCESS^ a 
consorti urn of SiVfen coirfnurilty coneges to create^ develop, and disseminate 
instructional materials to nontradi tional learners via an electronic 

Lane Coranunity -Col lege is now, through its construction technology 
programj participating with tlie local county in bunding an energy- 
efficient honie. TMs home Is proyiding direct ejcperlence on the design^ 
incorporation, and Instanation'of eneray-efficient considerations* In 
addition to direct training provided, the hofne also v^ill serve as a 
model to th^ communl ty' for future advances Into proper energy-efficients 
barrier free home constfuction. This particular project Is being financed 
by the county and Includes the furnishings of a bunding site. The 
finished building will then be sold by the county at public auction. 

In addition, the College has been teaching adult education classes 
since Spring term 1978 as an Initial segment of a planned Solar lechnician 
Training Prograni. Theseiactivi ties are part of what is hoped to be a 
fully-de/eioped prograni to produce installers for solar energj equipfnent. 
College staff now are participating In the development of State level 
specifics for the certification of these technicians as well as code 
requirements. It Is e^cpected Wiat not only will the college produce the 
first of this typ€ of technician 1n Oregon,, but the prograni soon ^111 
bicotna a ^odel for similar efforts elsewhere. Clisses have been attended 
by arch1t«ctSj englneerSi plumbers^ WAC technicians ^ and persons just 
Interestid In using solar inergy in their own home. . 



Thfi Sciencf Departnient it Lane Cownunl ty College has or fs planning 
to pfesent a number of courses in addition to those required at the 
tichnipian levil. The courses 1nclude;^^nergy and the EnvironiTient (4 
credits)* Future of Eneray (3 credits). Solar Energy (4 credits), The 
Energy Efficient Hofni (3 credits). In additioni the Physical Science 
Survey Course (12 credits) includes the energy^ related modules of Energy* 
Its Nature and Usa^ Electrical Energy Production^ and tts Envirorwental 
Impact, Nature and Use of Solar Ener^^ and Radioactivity and Nuclear 
Energy. These courses place a heavy emphasis on ''conservation*'. 

The energy manag^nent efforts at "the College .have been acknowl edged 
in a number of ways. In April 1977* the Conegfi was one of the five 
recipients of Oregon Sovernor Robert Strtub's first Energy Conservation 
Award* It was the only publi^c institution to. receive such an award. In 
July of 1977 Uie CDllege v/as honQred to receive, the first pUce grant of 
JlOjOOO in the Cost Reduction Incentive Award prograni of the National 
Association of Coll ege and ^Uni verslty Business Officers and the United 
States Steil Foundation* However ^ the most rwardlng e;(perience has 
been the many visitors the College has received froni all over the country 
to fDeet w1Ui College staff and its consulting engineers, Marqciess Engi- 
neering of Springfield^ Oregon, to gain more information about what has^ 
bean done in energy conservation, 
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Year 


Space in 

Square 


Average 
Monthly Con- 
sumption in KWH 's 


Average 

Monthly 0^mr\d 

, in.JCMH's ____ 


Average 
liontfil y 


1970-71 


' 571,000 


2,592,1SS 


■5576 


111,576 


1971.72 


571,0O0' 


2,917,250 " 


' 6424 


15,457 


1972-73 


664,000 


2,918i917 


ms 


1S,S&6 


1973-74 (1) 


564»0O0 


2,503,880 


6242 


17,126 


1974-75 


664,000 


2,473,862 


6300 


19,328 


1975-76 (2) 


727,000 


2,619,667 


5967 


21 ,315 


1975-77 (3) 


727,000 


2,137,494 


4792 


18, 383 


1974-78 (5) 


727,000 


1,537, S71 


3514 


13,524 



Electr"? cal 
year Rate ConiBarisons 



1970-71 81% inore now than 
in 1970-71 

l^Tl'lZ B?% tnore now than 
in 1971^72 

1972-73 47^ nwi-e now than 
1n 1972-73 

(1) 1973-74 30$ mcf& now than 

1n 1973-74 

1974-75 ^6% mor-i now than 
1n 1974-75 

(2) 1975-76 4$ more now than 

In 1975-76 

(3) 1 976-77 rates sarne now as 

In 1976-77 

(4) 1977-78 rates same 



Con s unrip ti on in 
KWH' 5 peh Month per 

4. 54 

S.11 

4.40 

3.77 

3,73 

3,60 

2.25 



Demarid Average Monthly 

In WMTS pel- , Cost in 
S3uare._FootjQag6 j 977-78 Rates 

S21 ,366 



g. 70 
n.zs 

9.80 
9,40 
9,50 
8,20 

s,so 

4,80 
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(1) CQnsefvttton efforts began in this tim Nrlod* 

(2) HVAC si^stem idjustments began to taki afreet* 

(3) The (najor plwt fetfoflt was partlsny oNratiofial during this year, 

(4) Not adjustid for mny rate increisfes that hive occurred* 

(5) First tight incnt.^s of , this fl&cal y^ap^ 

• 4: 



24,265 

24,455 

22,200 

22,179 

22,189 

18,037 

13,624 
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Performance of Urn CoMnlty celUgs's Enem m^m^ it Svstet^i, Contlmgd 




THE CHIP ST, T> USlVt^jr^ 

The Ohio Statie Untveri^':^^ ^ict-v^^Iy enga-^e- ^ic*^- 
servatlon program, yie results of wtiun sgrp^S'^.tng ^n^i^y^ javMig^ 
anticioated wnen the program originated. >e goal stitec; -r 'rf: :5ri.^^na^ 
proposal vas tc obtain 3 20 percfn-: average ^^#rqy r^duciicn :r Dj^ld^njf, 
analyzed, ^he estirr^aced doXa- '^educt;::n in util^':^ :.ve'^ 
buildings now studied range from 30 to 60 pe^^ctnt^ -c^^dl -notfrre^ 
results on several buildings already rr^difiad Show chat tne ^^i)n^t^c 
savings are usually conservative. 

BACKGROUND 

!n early 1973, a proposal for the study of tnergy CDnssrvdtion in 
campus buildings Was presented to Or. Edward MouUon, Vice ^resid^nt 
for Business Adriinistration, At that timei the UntversltyU utMit^ 
bill was approxima teiy $4,000,000 per year and had been increasing at an 
average rate of 15 percent per year due to increased deiTand from new and 
ejiisting building construction and reTOdeling. While the past rate of 
increase was -jdetemiined during a period of relatively stable utility 
rates and before tfie occurrence of oil efnbargQes and reductions in gas 
allocationSt it was evident that increased utility rates would occur. 
The University saw that the energy situation demanded action to reduce 
consuTT^tion on campus. Therefore, a program fo^ energy conservat^n was 
funded for a two-year period, and an Energy Conservation Coordinatir.g 
CoiTifiittee was created to oversee the campus activitits* 
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The total heat energy (natural gas and fuel oil) used by the carnpus 
was reduced n% below the 1972-1973 fiscal year. A substantial portion 
of this reduction has resulted froni a decreasi 1n the amount of electricity 
generated at the Central Power Plant. The University now purchases a 
greater portion of coal-generated electricity 1n order to conserve 
natural gas and fuel oil. This decrease in power plant generation 
accounts for a 2]% reduction in total heat energy used; therefore^ 
energy conservation efforts account for a reduction of ZZ% or an equivalent 
of 852,089 MCF (24,129 KCM) of natural g^s, see Figure 2. 

These reductions were achieved over and beyond providing the 
additional energy needs for 800,000 square feet (74,322 sq. MJ of new 
buildings served during 1975-1976. 

The net effective cost avoidance for the 1973-1975 biennium for 
natural gas, fuel oil, and purchased power was 51,464,700 with the major 
portion $1,2305902 having been achieved during the 1974-1975 fiscal 
year. 

Figure 3 sumnarizes the results of the past years efforts and shows 
the cost avoidance for the 1975-1976 fiscal year at $2.4 million dollars. 
This was accomplished in spite of a 300% increase in the use of oil, 
3,300,000 gallons (12,492 Cu, M.) consumed, due to reduced natural gas 
allocations. The cost of oil during Fiscal Year 1975-1976 averaged 
twice that gas per million BTU (J). 

Therefore, the total cost avoidance which can be attributed to 
energy conservation since 1973 exceeds S3. 8 million dollars. It should 
te noted that in spite of the reduced energy consumption, the University's 
total utility costs continue to Increase. That 1s the reason the term 
cost avoidance 1s used Instead of savings to describe the dollar results 
of the prograni. 
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Figure 4 inustrates what energy costs would have been 1f utility 
rates had renialned constant at the 1968 to 197.? levels and shows the 
portion of the actual costs which can be attributed to higher energy 
costs since Fiscal Year 1973-i974, 

B uilding Retrofit Prog ram 

Although the Energy Ccnservation Ccordinating Co^ittee is involved 
in many projects, the area that is of primary importance is the study of 
campus buildings. This project is directed by Charles Sepsy of the 
Mechanical Engineering Department and Dallas Sullivan from Physical 
Facilities Department. It Is a joint effort between Mechanical Engi- 
neering and Physical Facilities and is treated as a research project to 
the Mechanical Engineering Department with Physical Facilities, as the 
sponsor. 

The objective of the program is to study energy use in campus 
buildings and identify areas where systems can be modified to reduce 
consumption. One point should be emphasized, the operational function 
of a building is not changed to suit the needs of energy conservation. 
The environmental needs of the operations performed In the buildings are 
evaluated, and system modifications are proposed within the limits set 
by those requirements. 

The results of the building studies are presented to the coordinating 
co>Tim1ttee In a formal . The cormiittee reviews the report and 

recormiends modlf icatioi.. ..r implementation based on the estimated 
payback periods. 

The building study projects have achieved impressive results and 
Figure 5 shows part of the reason for the success. A large percentage 
of the building energy is used for heating and cooling and this is the 
arta where efforts to save energy are concentrated. 
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Allied Medical 


S 30,000 


S 62.^6C/yr 


15 
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Electronics Lab (1 ) 


25,750 


41 , 344/yr 
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Health Sc. Library {\) 


27,5CC 


69,S3C/v- 
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Hewlett Hall 


31 ,73c 


53,631/yr 




McCampbeli nail 


S4,2QC 


57,700/yr 


^2 


Total s 




S355,6Sl/yr 





(1) Cost Avoidance shown are based on esti-ates 0^ steam cost^ 
prior to rodi f i C3 ti ens . No stean Tittered r^ico'^is are avai-able 
for this period. Steam meters are now recording building 
consLunption . Electric meters were made before and after 

TOdi fi cations . 

(2) Based on TOnitored energy use over the period shewn and adjusted 
to tota^ yearly energy savings at current utility rates. 
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UNIVERSITY OF PITTSBURGH 
ENERGY CONSERVATION 



The question germane to conservation is what can we offer in the 
University or are able to send out frm the University? The basic 
function of our institution is education so we can expect that our most 
successful programs will contain strong components of education. At the 
University of Pittsburgh the faculty of the Mechanical Engineering 
Department has been invQlved in energy conservation research and as 
consultants to public utilities and to other industry and government at 
all levels for 4ome fifteen ytir%. Furthermore, over the past 25 years 
courses the app'i^d thermodynamics sequence such as applied thermo" 
Hyv^j^^-v, ^^^^bu^tion, ai-" conditioning , power plant engineering and 
tj\^^u^] systems analysis h^ve stressed the possibilities of decreasing 
fuel consumption through trie use of recuperation and thermal regeneration 
and of optimizing the design of thermal systems taking into account 
energy costs and the potential for waste heat recovery. 

In the fall of 1972 the University offered a twelve week continuing 
education course in energy conservation to a group of practicing engineers 
and managejnent people from industry. In September of 1974 they began 
offering a graduate c_ :rse in ener'gy conservation in the Energy Resources 
Program curriculum, "'"e purpose of the program is to train college 
graduates for management positions in the energy companies ^ in govern- 
mental energy agencies and for energy management positions in cormercial 
and industrial concerns. The stydents v/ho were registered for the 
course last fall had baccalaureate degrees in the fields of engineering, 
chemistryu busine:.^ administ'^ation and economics. Contacts w1 thi industry 



were made through personal acquaintances, those of the students or witi 
the help of the marketing division of Peoples Natural Gas Company in 
Pittsburgh. The students were asked to document carefully and to report 
upon the following concerns: (1) description of the plant, its energy 
consumptions and its products; (2) the organizational structure of the 
energy conservation program and how it related to the management organi- 
zation; (3) an account of management and employee responses to the 
project; (4) a description of all energy conservation opportunities 
which were uncovered and an economic analysis if appropriate; (C' ^^t- 
assessment of the project in terms of its total impact on the 
w.iergy situation. Will it. be jntinued in the future? In what ways 
were the attitudes of management and employees changed during the project? 
and (6) an assessment of the utility of the EPIC manual as a guide to 
the establishnrent and operation of an energy conservation program in an 
industrial plant. 

^Additionally, each student in carrying out his project was expected 
(1) to help plant managanent set up an appropriate energy conservation 
program management organization (in most cases because of the small size 
of the companies involved this will consist of the service or maintenance 
engineer or plant manager and the student); (2) initiate the implementation 
of the program; (3) carry out the plant surveys and system and economic 
analysas; (4) make periodic reports to the management of possible ECO *s , 
the expected ^energy saving from each, the capital costs involved and 
their investment merit and (5) document the whole project by way of a 
term report, the contents of which constitute an energy conservation 
project case study. 
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A second thrust of University involvanent 1s in training functional 
specialists in some area of energy conservation. Recent examples are 
training courses for energy auditors. "Energy auditor" Is a job title 
which is not yet well defined. However, generany speaking, It describes 
a person whose understanding of basic energy concepts, building construc- 
tion, mechanical systems, utility service supply and billing and economics 
prepares him to enter a building, collect the data on energy cQriSunption , 
properly assume an internal energy distribution, study the efficiency of 
energy intensive systems, predict levels of potential energy conservation, 
make recommendations for suitable measures to bring about that conservation 
and make first-level economic studies to cost out the measures and their 
benefits. In fact, some of these services can be just as well performed 
by a building simulation prograrmied for and run on a digital computer 
for specific classes of buildingj. 

These programs are presently available for commercial office buildings^ 
hospitals, private residences, apartment buildings, restaurants ,;nd 
supermarkets. Industrial plants are too diversified and thus ^equirc a 
great deal of auditor effort. When simulations are available, the 
auditors need do little more than gather and verify data and interpret 
the results to the client. The University can prcvlde the required 
level of training of auditors as well as the simulation design and 
maintenance and the computer services. Before leaving the subject, it 
might be well to give a rationale for energy auditing; and thus the need 
for universally trained auditors. First we point out that an energy 
audit need not be an engineering study and does not constitute an accept- 
able substitute for one. Rather, it is a first-level attenpt to justify 
future engineering and economic studies at a higher level of sophisti- 
cation and cost. For instance, industrial managenent may feel the need 
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for a good Indication of benefits and costs before inyesting in a series 
of expensive design studiis; or a government agency may require that an 
audit te performed to indicate substantial conservation potential before 
grant money is released for more extensive technical assistance. Obviously 
the resources of the average householder win not permit the expenditure 
of funds for engineering or architectural studies. In recognition of 
this fact, as well as the dQHonstrat^d national potential In residential 
conservation programs, the Governor's Energy Council of the Cormionweal th 
of Pennsylvania, using Federal funds, is supporting an extensive demon- 
stration of residential audits in Allegheny County. The Allegheny 
County Health Department Is dOTonstrating that its housing inspectors 
can carry out energy audits with small additional time expenditure over 
the normal time for housing inspections. The University of Pittsburgh 
trained one hundred housing inspfctors, modified and adapted the FEA 
CONSRV Program to the University Computer Center equipment and provides 
not only computer-printed audit reprints to the homeowner, but quarterly 
reports to the county and to the State on the combined potential for 
energy conservation determined for each period and the aggregate costs 
for the measures recofmended. The program is periodically brought up- 
to-date with the latest data on the costs of local labor, equipment, and 
supplies* This program can be operated with the data supplied by question- 
naires inailed to and received back from the occupants of the same residences 
However, our experience leads us to the Inescapable conclusion that the 
accuracy of the data 1s vastly improved if taken by trained auditors. 
We have now processed the data on over 6,000 dwelling uniU and foresee 
M additional 9^000 being processed before the end of the program. 
T5 s sort of combined educational -technical support effort is more or 



less duplicated in a similar audit program for food-handling establishments, 
also being carried out by the Allegheny County-University of Pittsburgh 
partnership. We expect to reach several thoi:,and restaurants and cafeterias. 

The Mechanical Engineering Department also carrying out a study 
Of the energy use and the potential for conservation in a representative 
group of hospitals in Western Pennsylvania. Thii: is a component program 
Of the Energy Extension Service Demonstration in Pennsylvania, The data 
Is being gathered bv energy auditors who are being trained on-the-job as 
an adjunct activity to their formal courses in engineering or energy 
resources. The hospital simulations, when necessary, are made with a 
computer program developed by the Department with the support of the 
Veterans Administration. 

The faculty in the energy area and the University Administrators 
also lend their expertise to a wide range of local, State and National 
Comnittees, Councils and Coimlssions dedicated to energy conservation. 
An example of this activity is m development of the curriculum in 
Energy Managenent Technology for the Community College of Allegheny 
County. One faculty member served on the Advisory Committee who aided 
in the development of the program described below: 

ENERGY MANASEMENT TECHNICIANS 
THE COMMUNITY COLLEGE OF ALLEGHENY COUNTY 

The Conmunlty College of Allegheny County is presently Implementing 
a career curriculum to train Energy Management Technicians, This per:on 
will be trained in standard building insulation tichniques, and heating, 



ventilating and air-conditioning system principles for gas, oil, electric 
and solar tfichnologies. E/nphasIs will be on conservation techniques in 
reducirig fossil fuel consumption without lowering the quality of the 
environment. 

The South Campus of the Community College of Allegheny County is 
particularly well-suited to initiate this program. The college has 
ongoing career-centered programs in Science and Engineering Techno 'jgy 
and Building Construction Technology, 

The program proposed will utilize some courses in common with these 
programs. The initial class should be about ten to fifteen students 
stabilizing at twenty to twenty-five graduates per year. However, this 
number could be larger if the market needs are strong enough. An effort 
will be made to gauge job market needs to prevent oyer-supplying graduates 
since job placement Is of paramount importance. 

A strong point is the selection of Allegheny County as a demonstra- 
tion area for energy conservation. To achieve success ^ trained technicians 
must be available* The county-wide committment of college^ Indus try s 
and comiuriity to energy problems will give added impetus to our program. 
Although our ifmiediate objective 1s to address local ^-afrrf^^gional job 
needsp tte curriculum may be of Interest to other areas of the state 
since the problems of energy mar^gement are state and nation-wide. 

Since ^is program will be designed to produce a technician who can 
deal with complex energy supply systems; to maintain, test, and operate 
tnese systems at minimum energy cost, he should be In great dOTand. 
^ospective enployers would be hospitals, office and apartment buildings, 
^ting contractors, engineering firms, and government. 
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The College will utilize industry and coninunity resource people as 
the instructional personnel in the career specialty courses. In this 
way, miximum real world involvement of instructors can be achieved. 
Some of Uie curricular planning will be done by these persons on an 
adjunct/ faculty or consulting basis. The overall program direction 
will be done by full-time faculty members* 

The staternent of the problem and definition of specific program 
objectives are: 
Problem Statement: 

To ImplefTient an associate degree program to train Energy Managenient 
Technicians for career positions in industry and government* 



Specific Program Objectives 
Objective 

1. Establish Advisory Cofm. ittee 



2. Gain recognition and approval 
of proposed curriculum 



Conduct employment survey of 
South Western Pennsylvania 



4* Recruitnient of Students 



Evaluation Criterion 

1 J Scope of representation, 
K2 Active participation of 
coFTmittee members. 

2.0 Approval of Advisory Comiittee 

2.1 Approval of college Currlculuni 
Committee, 

2*2 Response of Comnunity groups, 

3.1 Percentage of responses. 

3.2 Percentage indicating need 
for program* 

3.3 Number of projected openings, 

4 J Number of pennons enrolling 
in first offering. 

4.2 Number of inquiries about 
program* 

4.3 Number of already enployed 
individuals interested in 
additional training, 

4.4 Contacts with Vocational 
Students majoring and gradu- 
ated in HVAC progranis. 



Objecti ;e 



Evaluation Criterion 
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Iinplernent Energy Managenent 
Tpchnician Program Spring 1978 



5j Number of Students who 
complete first semester. 



6. 



Evaluation of Program 



6,1 Number of Students In program* 



6.2 Revisions suggested by 
Advisory Cormlttee 



6.3 Establishment of dialogue 

with other schools interested 
in energy technology. 



The course description and outline are as follows: 



COURSE DESCRIPTIONS 



ENERGY MANAGQiENT TECHNICIAN 



ENERGY TECHNOLOGY I 

This Introductory course covers the theory and practice of energy 
utilization as applied to the heating and cooling of buildings. Basic 
measurCTient techniques and equipnient types are presented in the laboratory 
sessions. Solar energy "State of the Art" is reviewed, 
ENERGY TECHNOLOGY II 

This course involves a more detailed study of thentodynanilcs and 
heat transfer as applied to system design and energy ^ audi ting. Additional 
topics include advanced energy/fuel systems ^ combustion analysis, and 
procedures for carrying out economic studies. 
ENERGY TECHNOLOGY III 

This course 1s comprised of an individual student practicuni which 
win CTphasize the creative application of the principles presented in 
the prerequisite courses. 
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TWO-YEAR CURRICULUM 
ENERGY MANAGEMENT TECHNICIAN 



1st Temi 

Technical Math I 
Engl ish 

Technical Physics I 
Energy and Enyironrrent 
Mechanical Equipment 
Orientation to Technology 



3 
3 
3 
3 
3 
1 



2nd Term 

Energy Technology I 
Technical Math 11 
Technical Physics II 
English 
Elictronics 



3 

3 
3 
3 
3 



3rd Term 

Energy Technology II 
Construction Methods 1 
Blue Print 
Technical Calculus I 
Humanities 



3 
3 
3 
3 
3 



4th Tenn 

Energy Tichnology III 3 

Construction Methods II 3 

Social Science 3 

Electives 6 

It 



INDUSTRIAL ENERGY CONSERVATION 



Finally the Mechanical Engineering Department has developed a three 
hour Industrial Energy Conservation course for the Energy Resources 
Program in the School of Engineering* The course is designed with the 
d1 verse background of the students 1n this program in m1nd. Their 
baccalaureate degrees may have been earned In engineering^ economics ^ 
business^ geography^ geology, chemistry or physics. This requires that 
considerable amounts of applied thermodynamics and economics are introduced 
and are IrTmediately applied. 
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The course Is given in fcjrteen three-hour sessions with a full 
term field project assigned at the begin^ ?'r-h period is divided 

into two parts; th'i flrit a foriiial ^ct^ > '\ and Wie latter part a discus- 
sion period focusing on the ;>robL/ni and results of the field projects. 
The syllabus and a suggested time schedule for the lecture course i% 
found later in this report. 

The field p.rojects are carried out in industrial settings. Each 
student assumes the role of energy conservation coordinator for an 
industrial plant or a department of an industrial plant. The assignments 
are mutually decided upon after taking into account the geographical 
location of the plant with respect to the student's residence, his past 
industrial expariencei if any, and his individual preferences. The 
reservoir of suitable field project locations are accumulated from 
faculty contacts and with the help of the local ut^ity marketing division 
staffs, particularly those of the natural gas distributors. Most of the 
projects are carried out in small manufacturing plants but sev ^ 'v^ve 
been found in la^ge organizations who are sending their smp1oyK-^s 
school for a graduate degree In energy resources. In each instance the 
project is preplanned with the management of the participating company 
and the student introduced by a faculty menber or a utility marketing 
person, A management liaison person 1s designated by each company and 
is available dMring the project to the student and faculty. 

The goals of the field study are to educate the student in the 
practical aspects of managing an industrial energy conservation program. 
To successfully carry out his project the student is striving to accomplish 
the following: 
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1. To educate company managOTent n the advantages of enirgy 
conservation 

2% fo bring about the initiatioti of an energy conservation progra 

3. To i.Tiplefrierit an energy conser^^^ation program thrQugh the first 
levels that is, to take advantage of energy conservation 
opportunities that require little or no capital expenditure 

4. To educate employees 1n the necessity for energy conservation 
in the plant and in their homes 

5. To assess the impact of the program on management attitudes, 
amployee ittltudes and company profits 

6. To assess the efficacy of particular approaches in aiding 
the establishment and operation of an energy conservation 
program in industry 

The student is expected to spend one-half a day or more each week on his 
project. He makes frequint informal oral reports to the class and 
submits both a fonnal class presentation and a formal written report to 
his instructor and to his company* s managenent at the end of the term. 
Shortly after the first meeting betv«en the student and his instructor 
with company managefnent, a letter 1s forwarded to his project l.^cation 
which briefly defines the project goals and the obligations Imposed by 
the project on all parties. It 1s clearly stated that conf identian i ty 
of information will be respected* but that pennission to publish student 
reports as case histories may be requested at some future time. This 
agreement in pfinciple is considered to be rather informal in nature, 
rather than a legally binding docuTCnt. A lack of response is considered 
by us as tacit approval of the terms. However our own obligations as 



8J 



^9 

Stated have been mt consistently* Resumes of the project resusts are 
made available to those interested th^Q^:n tr^s I-e^gy -gic.^^^ss ^rcg^^a:^ 
office. 

The textbook for the course is NBS handbook HS, Energ^ ^ons wr^va t ; en 
Program for Industry and Ccfmercej Icvernment -rinting C^^^ce, Washingtc": , 
DC, 1974, 

Outside references are rQComB'n.iec. Supplerent^'^/ ^ate-^U^ 'is 
distributed at the beginning of each class per\ot. 1: is ::r:p:iej 
manufacturer's literature and of compilations of ::3ta uss*-j^ i" c^'^^^v'^rj ; 
out engineering and economic analyses. 

The class periods are app^Qxi:^ately th-^ee hour: 'on-; '^c' ^^'n; a 
^enty rninuts break, "hrce :ne-hc.^ -.'z^^: a tv-^^r — ^'-i' 
nation are given during the terrri. 



